Natural products offer exciting opportunities for the development of new anti-infective agents. Purified plant compounds, or standardized plant extracts, have potential to circumvent problems of increasing drug resistance, undesirable side-effects, toxicity and high costs of current antiinfective drugs. Opportunistic fungal pathogens, such as Candida and Cryptococcus species, frequently afflict immuno compromised patients and cause disease in domesticated animals. Evaluation of the selectivity of potential antifungals by parallel cytotoxicity testing is vital in discovering useful, plant-derived antifungal preparations. Following detection of antifungal activity in Curtisia dentata leaves, closer investigation of the antifungal constituents was undertaken. A microdilution assay was used to define minimum inhibitory concentration (MIC) values of various solvent extracts of the leaves. The crude extracts displayed some cytotoxic activity against Vero cells in a colorimetric cell viability assay. Using bioautography-directed fractionation, lupeol and betulinic acid were isolated. Betulinic acid presented higher antifungal activity than lupeol against Cryptococcus neoformans and Candida albicans, with MIC values of 32 and 16 μg/ml respectively compared with 180 and 250 μg/ml for lupeol. However, the activity of betulinic acid was not as good as that of the standard drug amphotericin B (MIC = 0.16 μg/ml against both fungi). Interestingly, both isolated compounds revealed lower cytotoxicity than the crude dichloromethane leaf extract, and lupeol was less cytotoxic than the acetone extract. Other cytotoxic compounds may be present in the extracts, or other constituents could potentiate mammalian cell toxicity of the isolated antifungal compounds. This study highlights the value of testing extracts and purified compounds for cytotoxicity together with anti-infectivity, with the aim of achieving active extracts or compounds with specific bioactivity without general cytotoxic effects. We are currently targeting extracts of plants with low cytotoxicity and high antifungal activity for isolation of antifungal compounds, or development of active standardized extracts. Fundamental processes of physiology are affected or regulated by mineral nutrients; hence understanding the mechanisms of nutrient uptake and their functions in metabolism is of fundamental importance in basic and applied biological studies. The present knowledge of ion uptake mechanisms is based mostly on techniques for bulk analysis, without spatially resolved results. On the other hand, advanced studies of elemental transport at a cellular level are conducted using techniques with high spatial resolution, but low sensitivity for elemental analysis. Thus the obtained results are usually restricted to macronutrients or elements present in high quantities. There is a high demand for studies of the functions of trace elements. In addition it is known that, depending on their concentrations, elements can play different roles in organisms' life. Studies related to elemental deficiency and toxicity as well as environmental pollution require accurate, quantitative methods with good spatial resolution. Ideally, these studies should be conducted on organs and tissues as far down as the cellular level. This applies to e.g. future directions in ionomic and metallomics and opens up new, exciting possibilities of studies of trace metal effects. Particle Induced X-ray Emission (PIXE) using focused proton beam (nuclear microprobe) is one of the few microanalytical, multielemental techniques capable of quantitative studies of elemental distribution at ppm level. Recent modifications of the nuclear microprobe at iThemba LABS enabled the first micro-PIXE in-vacuum analysis of biological specimens in the frozen-hydrated state, complementing routine analyses of dry specimens. Various examples of recent applications in botany will be presented. In 2001, the Intergovernmental Panel on Climate Change (IPCC) highlighted the conclusion that "there is new and stronger evidence that most of the warming observed [around the globe] over the past 50 years is attributable to human activities". Since this report appeared, there has been a significant increase in scientific work on the observed responses of ecosystems and species to what seems to be "anthropogenic" climate change. Many hundreds of papers have been published on projections of impacts, including a substantial body of work on natural ecosystems and species. In this paper, I will provide an overview of some of the main findings and advances in this field over the past 5 years. I will identify what appear to be key vulnerabilities in global 302 Abstracts
Natural products offer exciting opportunities for the development of new anti-infective agents. Purified plant compounds, or standardized plant extracts, have potential to circumvent problems of increasing drug resistance, undesirable side-effects, toxicity and high costs of current antiinfective drugs. Opportunistic fungal pathogens, such as Candida and Cryptococcus species, frequently afflict immuno compromised patients and cause disease in domesticated animals. Evaluation of the selectivity of potential antifungals by parallel cytotoxicity testing is vital in discovering useful, plant-derived antifungal preparations. Following detection of antifungal activity in Curtisia dentata leaves, closer investigation of the antifungal constituents was undertaken. A microdilution assay was used to define minimum inhibitory concentration (MIC) values of various solvent extracts of the leaves. The crude extracts displayed some cytotoxic activity against Vero cells in a colorimetric cell viability assay. Using bioautography-directed fractionation, lupeol and betulinic acid were isolated. Betulinic acid presented higher antifungal activity than lupeol against Cryptococcus neoformans and Candida albicans, with MIC values of 32 and 16 μg/ml respectively compared with 180 and 250 μg/ml for lupeol. However, the activity of betulinic acid was not as good as that of the standard drug amphotericin B (MIC = 0.16 μg/ml against both fungi). Interestingly, both isolated compounds revealed lower cytotoxicity than the crude dichloromethane leaf extract, and lupeol was less cytotoxic than the acetone extract. Other cytotoxic compounds may be present in the extracts, or other constituents could potentiate mammalian cell toxicity of the isolated antifungal compounds. This study highlights the value of testing extracts and purified compounds for cytotoxicity together with anti-infectivity, with the aim of achieving active extracts or compounds with specific bioactivity without general cytotoxic effects. We are currently targeting extracts of plants with low cytotoxicity and high antifungal activity for isolation of antifungal compounds, or development of active standardized extracts. Fundamental processes of physiology are affected or regulated by mineral nutrients; hence understanding the mechanisms of nutrient uptake and their functions in metabolism is of fundamental importance in basic and applied biological studies. The present knowledge of ion uptake mechanisms is based mostly on techniques for bulk analysis, without spatially resolved results. On the other hand, advanced studies of elemental transport at a cellular level are conducted using techniques with high spatial resolution, but low sensitivity for elemental analysis. Thus the obtained results are usually restricted to macronutrients or elements present in high quantities. There is a high demand for studies of the functions of trace elements. In addition it is known that, depending on their concentrations, elements can play different roles in organisms' life. Studies related to elemental deficiency and toxicity as well as environmental pollution require accurate, quantitative methods with good spatial resolution. Ideally, these studies should be conducted on organs and tissues as far down as the cellular level. This applies to e.g. future directions in ionomic and metallomics and opens up new, exciting possibilities of studies of trace metal effects. Particle Induced X-ray Emission (PIXE) using focused proton beam (nuclear microprobe) is one of the few microanalytical, multielemental techniques capable of quantitative studies of elemental distribution at ppm level. Recent modifications of the nuclear microprobe at iThemba LABS enabled the first micro-PIXE in-vacuum analysis of biological specimens in the frozen-hydrated state, complementing routine analyses of dry specimens. Various examples of recent applications in botany will be presented. In 2001, the Intergovernmental Panel on Climate Change (IPCC) highlighted the conclusion that "there is new and stronger evidence that most of the warming observed [around the globe] over the past 50 years is attributable to human activities". Since this report appeared, there has been a significant increase in scientific work on the observed responses of ecosystems and species to what seems to be "anthropogenic" climate change. Many hundreds of papers have been published on projections of impacts, including a substantial body of work on natural ecosystems and species. In this paper, I will provide an overview of some of the main findings and advances in this field over the past 5 years. I will identify what appear to be key vulnerabilities in global 302 Abstracts
